Insulin-stimulated hexose transport and glucose oxidation in rat adipocytes is inhibited by sphingosine at a step after insulin binding.
Spingosine, a naturally occurring inhibitor of protein kinase C, has recently been shown to have potent bioregulatory effects on a variety of cellular processes involving signal transduction mechanisms. In the present studies, we have investigated its effects on activation by insulin of hexose transport and glucose oxidation in isolated rat adipocytes. Preincubation of cells with this long-chain base blocked both the marked activation of these processes by insulin and the smaller activation by phorbol myristate acetate. Inhibition of both insulin and phorbol 12-myristate 13-acetate activation showed the same sphingosine concentration dependence, suggesting a common locus of action. The effectiveness of sphingosine was inversely proportional to the lipid content in the incubation (which was a function of both the age of the animal and the number of cells used) presumably due to dilution of the lipophilic long-chain base into the cellular triglycerides. Sphingosine did not affect either insulin binding to its receptor or the half-maximal concentration of the hormone required to activate hexose transport, but reduced the maximal responses. Thus, the inhibition was at a step distal to the binding of insulin to its receptor. Basal transport activity was not inhibited, suggesting a locus of action prior to the glucose transporter. The inhibitor was also effective when added following activation by insulin of hexose transport and resulted in a rapid reversal of activation (t 1/2 for inhibition was 2-4 min.). Sphingosine and its analogs showed a parallel potency for inhibition both of isolated protein kinase C and of insulin activation in adipocytes, consistent with an essential role for protein kinase C in the activation of hexose transport by insulin.